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Abstract. The most important resource traditionally exploited for commercial purposes is 
the fishery resource. Marine biological resources are essential for the survival of humanity, but, as it is 
well known, although they are renewable, they are not infinite and therefore must be managed 
properly. Fishery resources are affected both by the changes occurring in natural environmental 
conditions and by changes in environmental conditions as a result of human activities. 
In the past few years, the anthropogenic causes that led to severe changes in fish populations 
from the Romanian coast partly persisted, but some have occurred with less intensity, as follows: the 
environmental conditions in the coastal area are still quite poor, reflected by fishing clusters traveling 
offshore during the warm season; the influence of hydrotechnical structures on the Danube on 
sturgeon breeding and shad, in general, and Pontic shad, in particular, is maintained; the use of 
inappropriate fishing gear and techniques; illegal fishing of breeding clusters. 
In the Romanian marine sector, the species structure of catches partly reflects the fish fauna 
composition, as the ratio of fished species is conditioned primarily by two factors: the type of fishing 
gear and the seasonal conditions of forming and maintaining fishing clusters. 
Fishery research conducted in 2011-2012 mainly aimed at reaching the correct knowledge 
and estimation of the dynamics of the Black Sea potential, in order to ensure the necessary data 
volume for stock management and exploitation under sustainable conditions. This research focused on 
collecting data and information on environmental conditions that directly affect fisheries, seasonal 
distribution of exploitable clusters, the qualitative and quantitative composition of catches, the biology 
of the main Alosa species caught in the Romanian marine area. 
The research works performed are meant to lead to the knowledge of the current state of 
Alosa populations and were conducted along the entire Romanian Black Sea coast, in almost all 
fishing points, by organizing both expeditions along the coast (gillnet fishing) and sea surveys (pelagic 
trawl fishing). The paper refers to the qualitative and quantitative composition of catches, as well as 
the length and weight class structure, age, sex ratio, degree of maturation, length/weight relationship 
for the Alosa species which populate the Romanian coast, under hydroclimatic conditions specific or 
the analyzed period. 
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The most important resource traditionally exploited for commercial purposes is the 
fishery resource. Marine biological resources are essential for the survival of humanity but, as 
it is well known, although they are renewable, they are not infinite and therefore must be 
managed properly. In the north-western Black Sea, including the Sea of Azov, three shad 
species of the genus Alosa are known: Pontic shad (Alosa immaculata -Bennett, 1835), 
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Caspian shad (Alosa tanaica -Grimm, 1901) and Black Sea shad (Alosa maeotica -Grimm, 
1901). Regional populations and subspecies may migrate into the Danube, Dniester, Dnieper 
and Don. These shads are fished commercially and have an economic, social and cultural 
importance in their area of distribution. The Black Sea and the rivers they migrate in are 
known as areas with considerable environmental stress. The biology and conservation state of 
these shads is less known, especially in the Black Sea. The conduct of the life cycle in two 
living environments (fresh and marine water), located at great distances in different periods of 
time, requires the knowledge and updating of the biology and conservation status of the 
population of these species. The knowledge of adult breeding migration and return of 
juveniles to the sea, under the influence of environmental factors, can be used in the 
development of measures for the conservation and sustainable management of stocks. 
The current level of knowledge on the biology of shad results from Romanian and 
Russian research in the '60s and '70s, but in the last 30 years many changes have occurred in 
the environmental and exploitation conditions of shads. 
Therefore, by the data presented in this paper, the authors aim to contribute to the 
knowledge of the shad biology and fishery, especially those in the Black Sea and to achieve 
the species conservation under the sustainable stock exploitation objective of the Natura 2000 
network (Annexes II and V of the Habitats Directive 92/43 EEC and Annexes 3 and 5 of Law 
no. 49/2011, approving Government Emergency Ordinance no. 57/2007). 
 
MATERIALS AND METHODS 
 
The methodology and techniques used for collecting, verifying, processing and 
analyzing the data, as well as for the assessment of fish stocks are generally those accepted for 
the Black Sea and in accordance with international methodology. 
Scientific fishing survey, during 2011-2012, at the Romanian coast between Sulina 
and Constanta (Fig. 1) was made: 
- with the research vessel “Steaua de Mare”, equipped with phytoplankton, 
zooplankton, benthos sampling equipment and demersal and pelagic trawl (Fig. 2); 




Fig. 1. Research sectors 
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       Fig. 2. “Steaua de Mare” research vessel              Fig. 3. Inflatable motor boat for gillnet fishing 
 
The analysis of the geographical distribution of the Alosa species was conducted 
during the 4 complex scientific surveys, when 18 mid-water/demersal trawl hauls, namely 18 
trawling hours, were performed, over 700 hours of fishing effort with gillnets (four sets of 
gillnets containing four arrays, 400 m long/each), 36 hours of fishing effort with beach seine, 
also trips at fishery points located along the coastline. 
The qualitative and quantitative composition of Alosa catches was achieved 
centralizing, by periods of time, the data obtained during the research surveys and interviews 
with fishermen in the area. 
In order to study the biological parameters of the Alosa species, from the specimens 
collected samples were taken for each species, which were analyzed in the laboratory, 
focusing in particular on: length class structure, weight, age, sex, degree of gonad maturity, 
elements required to estimate the growth parameters. Biometric measurements were made, 
total length (Lt), being read at intervals of 5 mm (sprat) and 30 mm (turbot). The weight was 
determined in grams, with an accuracy of  ±1 g. 
For the determination of the total length (Lt) - weight (W) ratio, the following 
relation was used (Carlander, 1977): 
W =  a · Ltb    where:     W = fish body weight; Lt  = total length of the fish; 
                                                               a and b = regression constants. 
The values of a and b were determined using the least squares method (Snedecor, 
1968), included in the FISHPARM program (Prager, Saila and Recksiek, 1987, 1989, 1994). 
 
RESULTS AND DISCUSSIONS 
 
In the Romanian marine sector, the species structure of catches partly reflects the 
composition of the ichthyofauna, as the ratio of fished species is conditioned primarily by two 
factors: the type of fishing gear and the seasonal conditions for the formation and 
maintenance of fishing clusters. 
The species composition of survey catches. During the analyzed period, the 
prevalence of survey catches was held mainly by the species: horse mackerel/Trachurus 
mediterraneus ponticus (52.92%), sprat/Sprattus sprattus (20%), along with bluefish/ 
Pomatomus saltatrix (7%), red mullet/Mullus barbatus ponticus (1%), anchovy/Engraulis 
encrasicolus (1%), whiting/Merlangius merlangus ponticus (1%), as well as the Natura 2000 
interest species, namely starry sturgeon/Acipenser stellatus (1%), beluga/Huso huso (1%), 




   *Mid-water/demersal trawl fishing. In trawl fishing, 31 fish species were 
identified, whose percentage differred from one perimeter to other and from one season to the 
other. Overall, the main species caught seems to be the horse mackerel/Trachurus 
mediterraneus ponticus (54.12%), along with sprat/Sprattus sprattus (19.98%). The species 
bluefish/Pomatomus saltatrix (7.44%) and whiting/Merlangius merlangus ponticus also 
occurred (1.15%)(Fig. 4). The occurrence of Natura 2000 species was scarce in trawl fishing - 
starry sturgeon/Acipenser stellatus (0.15%), beluga/Huso huso (1.03%), Pontic shad/Alosa 




 Fig. 4. Main species composition of catches achieved in  
mid-water/ demersal trawl research fishing, during 2011-2012 
 
   *Gillnet fishing. In shad specialized gillnet fishing, 23 fish and invertebrate 
species were reported, the Natura 2000 species being prevalent: Pontic shad/Alosa 
immaculata (30.23%), strarry sturgeon/Acipenser stellatus (24.15%), Caspian shad/Alosa 
tanaica (11.41%), beluga/Huso huso (1.32%) (Fig.5). The catches also comprised 
dogfish/Squalus acanthias (7.71%), common stingray/Dasyatis pastinaca (1.41%), and 








Spatial distribution of shad catches.    
Pontic (Danube) shad - Alosa immaculata Bennett, 1835 -is a marine migratory 
species that overwinters at considerable depths and far away from the shore, opposite the 
coasts of Ukraine, Romania and Bulgaria (Bănărescu, 1964). 
During the analyzed period, the Pontic shad was present throughout the survey 
fishing perimeter. The largest number of specimens was caught in the perimeters Sulina, 
Periboina and Sakhalin and the lowest in the perimeters Vadu, Periteasca and Portita (Fig. 6). 
 
 
 Fig. 6. Spatial distribution of Pontic shad caught at the Romanian coast 
 
Divided on seasons, the Pontic shad was distributed as follows: 
- in autumn (2011), in demersal trawl fishing, the occurrence of shad individuals was 
scarce, being reported in hauls performed in the perimeters Sakhalin, at 12.5-12.7 m depths, 
yields ranging between 0.5 and 2.0 kg/hour, and Chituc, at 13.113.5 m depths, fishing effort 
0.5-1.0 kg/hour. 
- the spring season (April 2012) was highly productive for the scientific fishing of Pontic 
shad, approx. 40.63% of the total catches of year 2012 being caught now (180 individuals). 
The geographical distribution was broad, being reported in all perimeters of ROSCI 0066 
Danube Delta-marine zone site. Thus, in mid-water trawl fishing, of the five hauls, the Pontic 
shad was caught only in the sectors Sakhalin and Perisor, at 12.5-13.1 m depths (1 individual 
each, yield 0.5-1.0 kg/hour), while in gillnet fishing set at 5.0-10.0 m depths, Pontic shad was 
reported in all sectors: Periboina (73 individuals), yields 10.0-20.0 kg/hour, Sakhalin (24 
individuals) and Zatoane (24 individuals), yields 5.0-10.0 kg/hour, Chituc (16 individuals) 
and Perisor (11 individuals), yields 1.0-4.99 kg/hour, were the sectors with the highest 
distribution;  
- the summer season (July 2012) was the most productive for Pontic shad research 
fishing, approx. 45.6% of the total number of individuals (202 individuals) being caught now. 
Yet its distribution was more scarce, occurring in catches only in the perimeters Sulina (146 
individuals), Sf. Gheorghe (22 individuals) and Sakhalin (35 individuals); In mid-water trawl 
fishing, in the five hauls performed, Pontic shad did not occur; In gillnet fishing set at 3.1-6.8 
m (Sulina), the fishing effort ranged between 1.0-9.99 kg/hour, at 6.0-6.5 m depth (Sf. 
Gheorghe), yield 1.0-2.0 kg/hour, and at 4.5-9.5 m depth (Sakhalin), yield 0.5-1.0 kg/hour; 
- in autumn (September 2012), the Pontic shad was reported only in gillnet fishing, in the 
perimeters Perisor, Zaton and Sahalin; Thus, the gillnets were set at 4.5-6.8 m depths, 49 
individuals being caught (yields ranging between 0.1-4.99 kg/hour): in Perisor (26 
individuals), at 5.3-6.8 m depths, the yields ranged between 1.0-2.99 kg/hour and 3.0-4.99 
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kg/hour, while in the sector Zaton (13 individuals) and Sakhalin (10 individuals), the yields 
ranged between 0.5-1.0 kg/hour and 1.0-2.99 kg/hour. 
Caspian shad - Alosa tanaica Grimm 1901 -inhabits the western half of the Black 
Sea, from where it migrates in coastal rivers and lakes for breeding and feeding. The eastern 
limit is Yalta, on the Crimean coast, and extends along the Black Sea coast of Romania and 
Bulgaria. It is the shad species most frequently encountered in the catches achieved during the 
four complex research surveys, counting 553 individuals, distributed throughout the entire 
analyzed area. The greatest number of individuals was caught in the perimeters Zatoane 
(26.22% /145 individuals), Sakhalin (26.04% /144 individuals), Sulina (18.81% /104 
individuals), Sf. Gheorghe (16.82% /93 individuals), Perisor (8.86% /49 individuals) (Fig. 7). 
Although in very low shares, the Caspian shad also occurred in the other perimeters, namely 
Periboina (1.27% / 73 individuals) Chituc (1.08% /7 individuals), Periteasca (0.54% /3 





 Fig. 7. Spatial distribution of Caspian shad caught at the Romanian coast 
 
Divided on seasons, the Caspian shad was distributed as follows: 
- in autumn (2011), the occurrence of Caspian shad individuals in demersal trawl 
scientific fishing was rather high, being reported in hauls performed in the perimeters 
Sakhalin, at 12.5-12.7 m depths, yield ranging between 0.5 and 4.0 kg/hour, and Zaton, at 
12.1-13.1 m, fishing effort 0.5-1.5 kg/hour; 
- the spring season (April 2012) was highly productive for the scientific fishing of 
Caspian shad, 62 individuals (10.63% of the total individuals caught in 2012), the 
geographical distribution was broad, being reported in all perimeters. Thus, in mid-water 
trawl fishing, of the five hauls, the Caspian shad was caught only in the sectors Sakhalin, 
Zaton and Perisor, at 12.0-16.8 m depths (yields 0.1-0.49 and 0.5-1.0 kg/hour), while in 
gillnet fishing set at 5.0-10.0 m depths, it was reported in all sectors:  Periboina (7 
individuals) Perisor (5 individuals), Chituc (5 individuals) Periteasca (3 individuals), Sahalin 
(3 individuals), Zaton (2 individuals) and one individual in each of the sectors Sulina, Sf. 
Gheorghe, Gura Portita. The fishing effort in all perimeters ranged between 0.5-1.0 kg/hour; 
- the summer season (July 2012) was the most productive for Caspian shad research 
fishing, approx. 42.67% of the total number of individuals (236 individuals) being caught 
then, yet its distribution was more scarce, occurring in catches only in the perimeters Sulina 
(100 individuals), Sf. Gheorghe (92 individuals) and Sakhalin (31 individuals). In mid-water 
trawl fishing, among the five hauls, Caspian shad was reported only in the Sakhalin sector, at 
1.7-11.3 m depths, 6 individuals being caught, fishing effort 0.1-0.3 kg/hour; In gillnet 
fishing, set at 3.1-6.8 m (Sulina) and 4.2-6.8 m (Sf. Gheorghe) depths, a fishing effort ranging 
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between 1.00-2.99 kg/hour and 5.0-10.0 kg/hour was obtained, while at 6.8-8.8 m (Sakhalin) 
and 7.2-9.5 m (Zaton) depths, the fishing effort was 1.00-2.99 kg/hour and 3.0-4.99 kg/hour 
and at 4.5-9.5 depths (Sakhalin), the fishing effort was 0.5-1/0 kg/hour. The lowest catch was 
reported in Vadu (one individual), yield below 0.5 kg/hour.  
- in autumn (September 2012), the Caspian shad was reported both in trawl fishing and in 
gillnet fishing, in the perimeters Zaton (108 individuals), Sakhalin (67 individuals), Perisor 
(42 individuals), Sulina (3 individuals) and Chituc (1 individual); Thus, in trawl fishing, the 
Caspian shad was reported only in Sakhalin, at 11.5-12.8 m depths, fishing effort 0.2-1.0 
kg/hour, while in gillnet fishing set at 3.1-6.8 m depth 219 individuals were caught (yields 
1.0-9.99 kg/hour), namely in Perisor, at 4.5-6.8 m depths, the yields ranging between 1.0-2.99 
kg/hour, and in Zaton and Sakhalin, the yields ranging between 3.0-4.99 kg/hour and 5.0-9.99 
kg/hour. 
Biological parameters.  
Pontic (Danube) shad - Alosa immaculata Bennett, 1835 -the 443 individuals 
analyzed had a homogenous length structure, ranging between 180-360 mm, and the weight 
ranging between 54.20 -399.20 g. The 280-340 mm and 196.74-345.19 g length classes were 
prevalent (Fig. 8). The mean body length was 282.91 mm, while the mean weight was 221.61 
g. The sex ratio was clearly higher for females, 70.85% compared to males (29.15%), while 
the analysis of age composition pointed out the occurrence of individuals aged 2;2+ to 5;5+ 




 Fig. 8. Length class structure in Pontic shad 
 
 
    
          Fig. 9. Age class structure in Pontic shad (%)             Fig. 10. Sex ratio in Pontic shad 
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Caspian shad - Alosa tanaica Grimm 1901 -during the analyzed period, biometric 
measurements were performed on 553 individuals. The Caspian shad population was 
homogenous, the lengths and weight ranging between 100-250 mm/14.33-108.00 g, the 165-
225 mm/ 41.53-76.19 g being prevalent. The mean length was 129.77 mm and the mean 
weight 58.26 g. The analysis of age composition in Caspian shad (220 individuals) pointed 
out the occurrence of individuals aged 2;2+ to 5;5+ years old, 3;3+ years old (43%) and 4;4+ 
years old (38%) individuals being prevalent . The sex ratio was higher in females (52.48%), 








    
   Fig. 12. Age class structure in Caspian shad (%)                 Fig. 13. Sex ratio in Caspian shad 
 
   
 
 Length/weight relationship. The coefficients of length/weight relationship 
determined for the period 2011-2012 set the following equations for the two shad species: the 
length/mass equations for the species Alosa immaculata (Pontic shad) and Alosa tainaca 
(Caspian shad). 










  Fig. 15. Length/weight relationship in the Caspian shad (Alosa tanaica) 
 
 
  CONCLUSION 
 
 - Only two shad species occurred in survey fishing, namely Alosa immaculata and 
Alosa tanaica; During the past 50 years, Alosa maeotica has not been reported as occurring in 
Romania, thus considering the official fishery records of the past years erroneous; 
- The shad species are present throughout the year, the abundance of distribution 
increases from south-west to north-east and from open sea, at the 20 m isobath, towards the 
shore, with a maximum reached at the Danube mouths; 
- The population structure comprises 2-5 year old generations, both in the Danube and 
the Black Sea, therefore they are part of the same migratory spawned populations; 
- The maturity degree of shads in the Black Sea suggests the fact that shads are here in 
spring, for feeding and breeding migration towards the Danube mouths, and in summer and 
autumn, for feeding before the breeding of the subsequent spring or after breeding the 
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